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(57) -[MS] • ' v- 

[BUS] 2ocoW«Effi^ra^«^*nfefia6Ktr—* 

[*Bfc*«] 1 1. 1 2CQWJKK«fM hy* 

/13, 1 4ia^NRD^ KSr««U &K 2 3± 

5«rKtt. wC9StR2 3Sr?^E(*:tg2 1. 2 2 <Z>fiSH::e L 




1 

2 ] . «IB«*£»/S Ufcfi«SrlS5PtT* 2 o 

j*u.'BW4 2o-©wfl*ttinfcK«** h v 

KffifEKSSrffAU #TER«** h ^ y^Oft**!* 
[!S*B 3 ] aiBWfFfcJBjft L>*:»R«:»Wt4 2 o 

mu&-r?#*'—-7#<< Kfc*j*u ffirE»B«#a s ffirE 

2ocDWff««>Wlfc«rE»**»AL, ffirE*^*#* 
fi)lc»oT\ MEK««r»»a«E^»»*:- £ «r#l»fc 

ftt*B*fctt»E^A'-:/#^ K«>»^ftIlc»oTBf 
5£ffifllilB*Lfc tfcB . WBRlftUB * tt ffl E 

*l r t £ 1*{K £ -t 5 2 £ it tt 3 lcE«a>*S-&«o 

at5«»©»#Kt, HrE««#*»*fcttWE^ 
—•fit* K*r£* LT«*i-«»^©WW«i:tt»« 

j& Lfcii * i"-SB*« 2 ; 3 * tt 4 KEfcro 

^ J3 J: «K^< y ^ T ^ ^ftifi * « jRiB r 6 *« (* ^ 

[ W*S 7 ] fjf 2-5 *f*id^Et©8*» 

»B«*©«L0>««f«*B. tt««**fcB»ctt-&i-5 1 
ftttW8*J:o« l ftiaa»tSSf+ifiS:«jftBi:-r5«*ff 
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y^*iaL/i»»-e2o«)««f*:»BS:«rtU, 1512 2 
ocQ^mft* h y y^^SSElSS^SSSB^co^ffitc: 
¥tT<cra«S:Rlt6i t S9E»B3H*j&SH(fE 2 o 

<ors*7 hy s/^<oft^i£ii^»LTii&fiii:*ifiit i 

46*5fc* ttEfflW»#KfflE««*#AU MEM 
eSEKRtt. WE«»W^bWER«»»B»cJBo-C 

Bftemfth^ffiiii-* KReto»B&effirr5««« 

10 Sffo 

9 ] ||LB*tt*HMt LfcW«WTft 2 o 

fifcU !BS¥ff^2o<D^«0^rSfi@«c:ffMU^ 
»»»-e^— ^^>f K**WtU lfflE»B*<*a s fffiE 

2o^»#«<DPauiffiE£«S:»AU WESSON* 
ftlCf&oT, lt&EX««:#»iil5EI-Rtf\ 

20 MHi £ R r t £r 4#« t1rZ>&ft%5o 

1 0 ] iJEt^^^TJ' V^:^^: IT 

ffifiR-f sa5»^»»*Sr, B»ER«<*«ftB*^:tt«lE^ 

A L C * W« t "f ^ »** 8 * fc 9 tcE«feo^te 
1] »B^f*:Sr^bfcS«S:B&^fi 1 4 2 

ERmffc* h y ^^<Dft^*ifi]jc*ru-cBsa:4ip]'*i: 

45 <t 5 ^flaE*«S:»A"5rffi^.i : -5PiSll«S:fl&ER«ff 
^ h y y^luRit, .mjEitm^B^r>x^--o^{f 
ff^SBi:L, iMEt^yfy K7>r^Sr»J3E»» 
asfflofia&Bi: flffE»BW*^b«rER«**B«c 
fa v oT^S§S«ttfcfe^t-, !SBi««:ttBS:ei»i-5 
m^ffe S: R At S * 5 K*Mt« SrR W fc - t *: »tR 1 1" 5 

[B.#Si2] - w^es^ttTicEttor^^K 

So - 

[«^K>WjBB4»W] 
[0 0 0 1] 

[0 00 2] 

50 e^BcO-ot IT, 2 0<Z>^f*«(DrAl£R«flc* h 'J 



. 3 

Mctfot, &m&m&tx h y 

»a«ifcS^fta»*a<*>5. ®W¥a«MW86-87 "N R 
KffilftSt^OJEEffi" tcii, wf«fttEra-e* NR 

[00103] M^.tf^ y &U-^»Cfc^Tii, 

*«*if3ft«, '©^^l 0-2 0 0 3-3 lmzfflTfrZtl 
Tl/^o 
[0 0 0 4] • . 

tcJiS^-KSftlS^^tb'rt; NRD^ Ki»W^ h 

\) vy&&t<D&mm&t>*mi£x*$>z.hLx. ^ib&# 

NRD^ K^W*lftlcMW* J h y y^S&d^ 
[0 0 0 5] *3fc. <2)<D&&&l£*3\t*Xlt:*..®J£toM<n 

[0 0 0 6] M;ttflH.l\0.fc:^:jr5lc, B£«534tt( 
0>KSfM 2 £ "5111)^3 3 {MORfBfr* h y 

H-C*>5C«5J-K^«Cb. ^T®3^3 3«|fc>A"t?^-*-«5# 
[0 0 0 7] ^(Dt^ih. WMW&Z:*:^ < L<fc 9 t^T^b 

t. ^Mcw^xmmm(om^m^tzib<D^Ai>m^ 

X Cmm] «^-T<t, ^n«Cf*o-Cll8£jK(OiRixS:l»<-fe 
«)<OSfB»Srlt-riK-S^*^, ^r®jg|55>ri ? X [mm] felt* 

£<fto, ©fSbacox t*lWii®®to<oxtx\' ±fct l 

"C 2 X [mm] fl-»tl8BU-*f X^^C# < ft 5 d t Kft 
[0 0 0 8] -CO^GQgffttt, 2 0(7)jg{W£<^tC#| 
J: 9 W^«^fi«rf»<bns J: 5 K 
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[0009] z<D&w<nm(D3&)te^ hae^^ 

6; ■ ' 

[0 0 10] d<fc«Wco3Eft5ffeOBMtt, JL!E*£^§§ 

[0011] " * 

to spfrft 2 o<J03H*S<oH^«^Six/s:» l O^S&fc , 

ft i (DfemmcM LxmmmixBL^m^^m^n u-c 

K¥tTft*l6]^EB**t%lfcB»(*:«:*tf» 2 ofcagSS 

[oo,i'2i dcof^/*^ ct <9 % .« i <Dmm&&m®iirz 

!EiS20gMi:^^ ; (tfcfH) aWBBtfta 
20 £9l-, t©Hm«rtft-5ii:k:J:^ - ftroesiKi: 
m 2 <£>es&&* o-e- KXtft«r'» 10 4 0 %ojS**-CtT 
t5J:5^f5'o ' ' . * " ' ' '" 
"[0013] *fc, d(7>^^cO*S^^tt, -S»K*f*:«:JK 
J&Lfcat££»&Wrft'2 0tf>^^ 

{^*c-WftlBHt«rttlt'fF'i: trbiz* - WKiB'S^W**^ 

30 wiaiaj^^fltriESs^if A'ur «rtEBt*i*^-> y 

[0014] 9 t-s * -M-Sflclttf^ tt^'Sf-Attfe 

^-T 5 * 60 « ffi'ftffi^ «:»ft fe-iK** ft < 
[0 0 1 5] .^fcv^'coWW SfrlsMffiu, 

40 t*-/ K 9 >T^i: Lyt»#-eb, IhEKMBffi 

[ooi6] dof§^<o^Stt: sfrEft i •» 

i8«:Mt^o ctbtcj:^, spn ft 2 o^lM^i^i 

[0017] c^^co7yftgtit, ta^Wj'erte 

ftmi t m 2 t0^5&{C J: 5 , ^2^eiilKi- 



5 

[0018] znwm^fo . &2<Dfcm&(omm*^ 

[0 0 19] Z<DftW<D&ft!g^ ^^^^rffMLfc 

u mjfe2o^mf*:^ Ky yyicmmm* 

^SS^^fltjfE,? o<7>t£m<£*- b y y y Lxumm. 
,,[0 0 2,0] ^co^^^J: 9 , l^-O^y K7-Y>lr 

2o^ m mm k » o r ti *t^iij $ ^ ^ , * 

SEAS**, ^^IH^maifeOffitaSrffift^^rSb i 

[0 0.21] r^a^^T^ttAasftftii, 

» L fc 4 5 ffi] # l£ WlSSffi £ If A *T fig £ ir 5 m 

[0 0 2 2] Z<DftW(Dl"- ^gfl, Mffif— ^^>^ 
[,0 0 2 3] 

"j*&Ell*#J!8LTHftWi"5o Hl*c*3V^"C (A) f*_L 

ttffi-co?fc5p, (b) j*^mf£* h y y^ic»L-ca 
s/«*®-cobim[il (o -i*mttm»2 4\^mi,xmm 
teffixcDWrmmxfrZo mic&^xi i&T%v<ommK 
xh<o. ffifem$<Dffi{cT%iv>mm.{t* bv y^i 3£ 

»««sti.5&KKL-o*a. ±«*>8««6i 2\c^m 
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tR 1 2 «r**afcJR«|-C, !£m<** b V y 7 1 3 t 1 4 <J: 

Z<DW§M#* b V yZfl 3, 14<t±T<£>^fJMg 
11, 12iCJ:otSl«)eSBtU(ONRD^ 

[0 0 2 4] 2 1, 2 2 t>, ^^CW-fttemfcfii 

x&>*). z<Dm*m<icwizmfiL2 3^^iXA/-cv>§ 0 

:C01^2 3 OJL®tCli^S§^2 4*5<tt>'S:Mm^2 
■10 5S:»rii-Urv^S. SIS 2 3±0»8S«ft:2 4 t ^o5± 
TO»fftS2 1, 2 2ti:J:ot, S2©fiSIBi:LX 

[0 0 2 5] i*«21, 2 2^»*«11, 12^ 

itri/^o C<7>t#S«2 3 JiOjftl»W*i2 436S«««c 
'7Kyy/l3, 1 ! 4 ICII-C, loll 2 3 
^ h li y/l 3 ; IaI 4 om.lcffAd;h'£-.J:'5 l^ : t"Cv % 

1 3, : .l 40ft^*r^^»oT,.»SSa»#:2"4^bgFf^ 

[0 0 2 6] 2(0"J;5 4««i:J:t) N /K-h#n^A 
W Ufc lsmoi ^e— Koli.Sli, " 11, 12 

i6U t 6Sltt*2 5«»-C*4RMt5. -^OiSil^ 
m^Stal 5"C«gt»«»$tb6'o JifELSMO 1 ^e — 
. KO««»ttlfcKS);ft:2 ( 4-if«#tt*LTNR-D^ K 

h#.2^btti*$tb5 0 f^^yfy K7-f ^ 
30 0»K*#-2 4 kK*t««2--5 ^OSE^IL^, N-RD* 
-f K±©«*T?l/4**l:i-*wi:lcj:o. ? C h 
l.*»6AW**t.5««JK4:S« : ««2 ST^JtUt (R 

4 mm<D&m$rmtifc) ■ mm®. 1 3&sratt*at?ifc»w» 2 

4 fcteft-rsfc*;" »t>K8b*W- K^^^^tL 

[0 0 2 7] aK— h# 2frb-V-*'<>7 t y K^-f 

V<D^~K-C«aiKdSA»*nSfc, N R D ii 4 Ki£-C 
LSM0 1*— K^ge***t; l^b^^H 
40 5 0 - h s 2 5 -CcDKAtft i h # 1 

[0 0 2 8] /^4o N L/-:»iT*ttJ:T^i| 

-f KSrflWtbfcjflS, 19(7) (A) Id^i-ct ?(C 

9 ( B) tc^1-J: _bT<^3H*«i 1, l 2 ^ 

50 H^eixatifii-rsw (^-^) 16, neMit, 
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[0 0 2 9] ?g 2 o jasjeisu:«s r ^v-rmm. 

. (A) «*±SW»«{fcx h y ^fciO^L^OigffcSS; 

Ki#Ltrfiia:<ci5-e^wfffiia, (c) tt»a»*2 4tc 
$i£tof£ic$tmf#* h y y.^i 3, r 4 -e^ 

fc.«t«-e. ttfl-rs**** f y y^i 3-* 1-4 fc©m 

fc, 5 S« 2 3<o«*J:»)*tftBf3e©IHI»* s * 

i:5J:9lcUt^5o w.<o«a«:x:h y y7\ 3, 14 
i:±T^>alf*Sl 1 , 1 2 tlcJioTNRD^ K«:« 

[0 0 3 0] --*V 2 1,2 Zfc/SVMCiPfrftWflclE 
"C*>0. ^0>ll&*raffiEK»R2 3 Sr#E*&^-CV*5 0 
wCO^ffi 2.3 0±®«C(i»K*i* 2 4 *5'<fc t/gJtfga 2 

TwiM2 r, 2 2 ^(Ccto-C, i^^^^^ty 
y^Mlti/^o $ *>u:£«2 3 cr>±Sntc*±, 
ft: 2 4^J:or^m^tL5^^^r>7 = -^2 6-fc»«U 
.±fflltf>W{*«*2 2 ICte, -<Os*y?-Tl'y L 1-2 

TO O 3 1] W2.1 (l :2 2ii#Si ;i, 1 2£0^: 

3 . 14 fc£a:&Hflt£ ft 5 J: 5 loM 2 3 a?R 
«f*:^ 14 OPn1T*iSif#KJg-r 5 £ £ ft < 

g2 SflSRiBlfc* M .1.-.4 ©ft*#|fi]l£«o 

t, SlS&i»»:2 4 ^^Blf^!E8{l^^^^cf£©^ia©^ 
ft5«fc9l^ K»+««2 5 t»KWl*2 4 £-tf>{4EBMR 

[0 0 3 2] JtfCNRDtfV V«^H36<B3 4 «9 , 

sn, i 2 t-y-^^vr^y K7-r vffiiico2»(*«2 i , 

2 2 <t£>3SSiSlfn±£r- £oPm1I®^(£o*i££, mtztert 

2 6 4rKS(*:^>'X2 7 eoSS^ffirt-CSE-Gt^itSo ■ - ^ 
P#.' NRD^ KICSPT-rs+^-^V^^ ><7>*£^ 

ttnMS£{fci-5a ? , ^wii2 s £»8&is<*2 4 <t<Dp a i 
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[0 0 3 3] NRD^ KflMO»ft:«l 1,12 

(Dffimcttm'fZ'V-X'O'y'y K7^^«(t:S2 1, 

^«c«2 1, 2 2fc«o-fc#[fiKtttfT<f*T* S.O 
i|#fi2 1, 2 2<Dttfa-fZ>ft&(Omfrbm>fcfc2 1 , 
2 2OSE*i§oTf»g<0rtiM^««ffl (f?£JJb£ 
») tWE«^, ±E»*«2I I 2 2 £ COS WC*f 

fa-r £ rtB^)8«»^Mtt jcs»s £ ft 5 i: ^ l r 

wtttCJ:^, NRD^ -KfiOattfWRl 1 , 120 
10 Mif^'Ofy K7^>^M2 1, 2 2« 

a5^-ea^^^'^A/^^i:ft^ v o p«ii*ffi#fc::fett 

[0 0 3 4] ft3b\ £vv^S*|fi]-^S»<*tE<Ort®0»^ 
P>f*Ortffil«iSi5*-C^E«fi. M¥ 10-37380 

j^SrfiJfrrssPBiK*:*** NRD^ K^r^tag 

20 mmiDfcmjjfaic^ nrd^ K^^t^fiis^fi 

[0 0 3 5] m 3 Ji^3(OHffi^fil$C^^T>'^^-^^: 
h y ^y*3«tWRD^>r .Ktt^^^fy 

ir^fctttB-eo-spaffia-efe&i ■ m 2 t naft 

^ % d r. 2 3 2 0^«SlS8'## 2 4 a , - 2 4 b 

ittcj:^, l2^Ilflt'OM^Px.t > JilE*tS 
■^FifftjaiKftiff^^StaS-frS 1 . 'it^^^fSo 

[0036] mz. &4 (Dmmnmic&zT 

m*)V&^tLWMx~<r>¥-mm. (b) -fiwiaft:^ ^ 77 s 
40 jd«-ursa:ftffiT^Wfffil2l, (c) ii«K»(*2 4ic 

WL-CffiififtffiT'COWfEBIT-fcSo I-'lliT 

m£<omizw$mfcx k y 3, i-4^^^iAAy-ei/^ 
5o ^ot^mf*^ h y 3, 1 4coda8Bid{±»«sffi 
fiti 5 srgast'c^So rco^m*^ h y 3, 1 

4k±T<omfc&l 1. l2^:J:oTNRD^K^ 

[0 0 3 7] -^7, 2»*« 21,22 ^0&*Pp1(5E(C: 
±ffi^jRK2ff»:2 4ia«t05SWttffi2 5S:»«Ufc. 
50 £4g 2 3 «rtt*i&A/-C. 2 3 2 4 <t ^ 
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<D±T<Dmfcfc2 1 . 2 2 ^iaoT, iJ-^-Ox y K 
7>f^MLrt^ Jo «#fi2 1, 2 2<om\Z. 

b V y-fl 8, 2 9«rtt»t* ffiRSfc* M ? 
7V>Hfc:±feSfi2 3^IE^i-5«t 9(CttNRD^ 
K«r«fiEUr^S. SfcK* igfr£2 1 t 2 2<O^XWh 
ffiff* hy^2 8, 29 <0«BSP{+ifi«C:tt % »mft*J8 

[0 0 3 8] Z (Office £K>. »»m#2 
-<l/=f y K7>f^B£8 3 4»NRD^ K:fc<tt/ 

So - 

. [0 0 3 9] COJ: 5l£^8MfflMwNRD#*f K*r«* 

KttS^S* s *v\ ^(DtLtb. .."HJftfili&'hSS -«Sfki- 

[0 04 0] ftfc, JK5<Djllfi»fl«C«5»fi«©«l* 
SrOB5*:*BBUTK?8-t-S.- m.5co (A) -«:Jb*flR«He 20 • 

UK (B) li2oroRt^ h y y^lcMKeaS'TWWr 
®itfc5o w^-C13a f .1.3bttTS^«#fil 1 
<7>j»^»o-CiafiUfcB«ff^ h^y^ ;14a; 14 
btt±«<^a»«:fil 2<&»tt:»oT-EfiLfcK1Btt* h 
y y^Xfo*) s MMfc* b\V ^13a, 13 b.<D$iSfl 
litt|»jSI»fitl-5-a-* 1 5b**il?ilElir^6. 

^)1I2 3l£fi, -ttt^tbORaft:^ h U y^M^itt* 30 
-j»8»»#2 4 r 2-4 **6>BfSE«*f«t« 

mfc* b V y7<D&ttfalzl£<>XffitifrfamzR$t9. 
i25a, 2 5 b ^Jf^L-CV^^o • 

[0 0 4 i ] z<oj: iteffim-efrZlzibs # i a\ 

bAttLfcL SM 0*1 ^— K^««KJi, £&&^{£2 4 

Ml^l3b,,14 b(Cj:6NRD^ 
L SMO 1 Kl:fft$nt^- h # 2?)^^$iX 

ek/eist, h# i -*v># 2Ma>eais8sa*a£ 40 

[0 0 4 2] ft Id. »6<OSIJSJKBI^«5»ffiSWfflfiR 
«rEI6*#fiB Ltrat^o H)6<o (A) liJhSBRaft: 

UK (B.) tt2oo«t*^ h y y^twifeiE/irffi.-c^Wr 

SiT'fo^o ::t'll' tl2' ttBS 2 3 <7)«lgI5f+ 

11,1 2^^^SSUXt>5o S«2 3ti\ z<nmfc& 

11', 12' tifctc. ^si^^ffifa-rso 2»<*tR 50 
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11'. 12' £»*MR1 1. 1 2 t(D^mm±<OM^] 
ffilCli, g] 2 (O (B) JC^Ufct>Oi:|H3^|CQ^3 — 

[0 0 4 3] ^(DJ: 9*t»igT'fc6fc#* g*£2 3l;t. 

#«H£8ai-a»*ffii i' . 12' wfflaot^ 

itt-<t!?s ^BMMB©«M*«i l' . i 2' £S£flS{M 
(omfcfol 1 , 12 ^oMIWSB»-C^a3te*5j:t/RAt* s 

[0 0 4 4] COOJ: 5*-b"C, gfi2 3<DJ b 
yy/MotMl^Ct, h#l-#— b#2 

Rfl (afiasSft £«fls $ -tir-C s • eiS'Ro ffiffi > 7 

[0 0 4 5] H7ttJB7^HJfi»ffitc«s»tB»<D«^fi; 

t/±^(?>^^^^ ^ 9l^V^^«^gT*0^®|ll, (B) fi 

bl) .y^caacftiB-eo»rffiHl?*S. 
1 3 a , . 1 3 b liTffiOiSfMR 1 1 OSt^»oTiaa U 
^ctim^^ Fyy^'Ha, 14b li±^co^f$^ 1 

<Dtp>bZ:\E\&'P>bbirZ)M:ffii2 3&\ m&S&lz&WL U 

y(:S6^^#2 4t, C<Oj»K»flc2 4^bBf* 

ttfiluKWtS2 5a, 2 5bWlt^5. 
■ [0 0:4 6] -roj;9<C«5gT**»5^:«>-. 
bAfrtfc LSM01 ^~-K<0.«Kftl*, If-SS^f^ 2 4 

^^^^ hy^/l3b, 14btC<t5NRD ^f-f b*<D 
LSM0 1 KJC^lft^tUT^- h# 2^e>m**tt 

5o ^Lt, Sffi2 3<D|H]^ffiS«CiSCT, h#l 

-sk- h# 2Mofiasi«fi* s ^i:-t'6. ^(Dtitb. mm 

(D\3&&mz£<>Xfc&fR<D&tt&&MlZi/7 h£-tt£ 
[0 0 4 7] m8<DnMMMl£&Z7>'T'tmJ3 
(A) , ! (B) tt, V^i"*Lt±fflS<ORSft:^ h y *y^*5 
(A) -tt^MjeWWttflL (B) *i»J^l*ottffiS:-?rix 

«Ul:R«»^Mis'^13S:ElU HI^U^^± 

»K2it, ia^L^^±iaj^w<*«t^Ppi^s«2 3 

t±.T<ommSLbK£<oX J **'<>7 £ y K9>f 



n 

[oo4 8] I'l^^d, (b) ic^-rxoic. am«* 

Dl±. T&Mlco (B) lZ7ikLtLi>(OhfflmtteZ>o L 
fc^ot, NRD^ KlO 

[0 0 4 9] &tc. ^ y i£ u~^JSttp.ffiriES:BI 1 0 £ 

#RB u-ctfc^-rso lion, ±«^w(Mfr* h y ? 7 

6o w "t? 5 3 f±U— u — Z-Qfo*) : h # 1 rt» 
&©X N *iB*tt*-- k# 2^fcti^'U * # - h# 

A*ii'*f**- H # 3^a*-r 5 0 *- h fc i 

V# 3 UlttltSSf*:* hy J /7 f 42lcj:*NRD^ 
**L«T,«> N RD^KC fi-»ig»' 5 '5 *5 J: t>*^ ¥V 5 

l6jttft^»Sr«fi!ci".S»«i*^ h y 3 £ria^LT 
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Epitome 



(57) [Abstract] 

[Technical problem] two conductors — the antenna equipment which 
suppressed change of the transfer characteristic accompanying relative 
displacement between the coupler which combines the transmission line 
constituted between plates in the high amount of association as one 
transmission line, a power fixture, and two transmission lines, a phase 
shifter, and a radar installation are offered. 

[Means for Solution] a conductor — the NRD guide according to the 
dielectric strips 13 and 14 to between plates 11 and 12 — constituting 
— a substrate 23 top — there to a line conductor 24 and predetermined 
distance detached building ********** 25 — preparing — this substrate 
23 — a conductor — it allots among plates 21 and 22, a SASUPEN 
deadline is constituted, and both mode transformation is performed with 
high conversion efficiency. 
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CLAIMS 



[Claim(s) ] 

[Claim 1] abbreviation — two parallel conductors — the 1st 
transmission line constituted between plates the 1st transmission line - 
- receiving — an abbreviation perpendicular — and said conductor — a 
plate — receiving — abbreviation — the 2nd transmission line 
containing the line conductor arranged in the parallel direction It is 



the coupler equipped with the above, and the 2nd transmission line is 
combined with the predetermined location of the 1st transmission line, 
and it is characterized by preparing the reflector made to reflect the 
electromagnetic wave which spreads the 1st transmission line from the 
joint location concerned to predetermined distance detached building 
****** along the 1st transmission line. 

[Claim 2] A SASUPEN deadline is constituted from a part allotted between 
plates, the substrate in which the line conductor was formed — 
abbreviation — two parallel conductors — abbreviation — two parallel 
conductors — the part which allotted the dielectric strip between 
plates — a dielectric wire way — constituting — said dielectric strip 
— the conductor of said dielectric wire way part, while preparing a gap 
parallel to a plate said line conductor — the longitudinal direction of 
said dielectric strip — receiving — abbreviation — the coupler 
characterized by having inserted said substrate in said gap part, and 
forming said substrate free [ migration ] along with the longitudinal 
direction of said dielectric strip so that it may become the 
perpendicular sense. 

[Claim 3] A SASUPEN deadline is constituted from a part allotted between 
plates, the substrate in which the line conductor was formed — 
abbreviation — two parallel conductors — abbreviation — two parallel 
conductors — a part for the slot formed in the location where a plate 
counters — a groove guide — constituting — said line conductor — the 
longitudinal direction of said slot — receiving — abbreviation — so 
that it may become the perpendicular sense said two conductors — the 
coupler characterized by having inserted said substrate and forming said 
substrate free [ migration ] along with the longitudinal direction of 
said slot between plates. 

[Claim 4] The coupler according to claim 2 or 3 characterized by 
preparing the reflector made to reflect the electromagnetic wave which 
spreads said dielectric wire way or said groove guide to predetermined 
distance detached building ****** along with the longitudinal direction 
of said line conductor to said dielectric wire way or said groove guide 
of said substrate. 

[Claim 5] the conductor of the part which mainly constitutes said 
SASUPEN deadline — the conductor of the part which mainly constitutes 
said dielectric wire way or said groove guide for a plate — a plate — 
dissociating — both — a conductor — the coupler according to claim 2, 
3, or 4 characterized by forming the slot for chokes in the opposed face 
of the end faces of a plate. 

[Claim 6] Antenna equipment which prepares the dielectric lens which 



makes a focal plane the patch antenna and near [ this ] a patch antenna 
in a coupler according to claim 2 to 5, and grows into it. [ which are 
combined with said SASUPEN deadline ] 

[Claim 7] Antenna equipment which prepares the dielectric lens which 
makes a focal plane the primary radiator and near [ this ] a primary 
radiator in a coupler according to claim 2 to 5, and grows into it. 
[ which are combined with said SASUPEN deadline ] [ which are combined 
with other dielectric wire ways other than said dielectric wire way, and 
this dielectric wire way ] 

[Claim 8] A SASUPEN deadline is constituted from a part allotted between 
plates, the substrate in which the line conductor was formed — 
abbreviation — two parallel conductors — abbreviation — two parallel 
conductors — the part which allotted two dielectric strips between 
plates — two dielectric wire ways — constituting — said two 
dielectric strips — the conductor of said dielectric wire way part, 
while preparing a gap parallel to a plate said line conductor — the 
longitudinal direction of said two dielectric strips — receiving — 
abbreviation — so that it may become the perpendicular sense The phase 
shifter characterized by having inserted said substrate in said gap part, 
having formed said substrate along the direction where said dielectric 
strip is prolonged, enabling free migration, and preparing the reflector 
made to reflect the electromagnetic wave which spreads this dielectric 
wire way from said line conductor to predetermined distance detached 
building ****** along said dielectric wire way. 

[Claim 9] A SASUPEN deadline is constituted from a part allotted between 
plates, the substrate in which the line conductor was formed — 
abbreviation — two parallel conductors — abbreviation — two parallel 
conductors — a part for the slot formed in the location where a plate 
counters — a groove guide — constituting — said line conductor — the 
longitudinal direction of said slot — receiving — abbreviation — so 
that it may become the perpendicular sense said two conductors — the 
phase shifter characterized by having inserted said substrate between 
plates, having formed said substrate along with the longitudinal 
direction of said slot, enabling free migration, and preparing the 
reflector made to reflect the electromagnetic wave which spreads this 
groove guide from said line conductor to predetermined distance detached 
building ****** along with said groove guide. 

[Claim 10] the conductor of the part which mainly constitutes said 
SASUPEN deadline — the conductor of the part which mainly constitutes 
said dielectric wire way or said groove guide for a plate — a plate — 
dissociating — both — a conductor — the phase shifter according to 



claim 8 or 9 characterized by forming the slot for chokes in the opposed 
face of the end faces of a plate. 

[Claim 11] A SASUPEN deadline is constituted from a part allotted 
between plates, the substrate in which the line conductor was formed — 
abbreviation — two parallel conductors — A dielectric wire way is 
constituted from a part which allotted the dielectric strip between 
plates, abbreviation — two parallel conductors — The gap whose 
insertion of said substrate is enabled so that it may become the 
perpendicular sense is established in said dielectric strip, said line 
conductor — the longitudinal direction of said dielectric strip — 
receiving — abbreviation — Make said dielectric wire way into the 
sending-signal transmission line to an antenna, and said SASUPEN 
deadline is made into the transmission line for measuring instrument 
connection. The antenna power fixture characterized by preparing the 
reflector made to reflect the electromagnetic wave which spreads this 
dielectric wire way from said line conductor to predetermined distance 
detached building ****** along said dielectric wire way. 
[Claim 12] The radar installation which enabled the deviation of a radar 
beam using antenna equipment according to claim 6 or 7. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the coupler and 
antenna equipment which are used with a millimeter wave band or a 
microwave band, a phase shifter, an antenna power fixture, and a radar 
installation. 
[0002] 



[Description of the Prior Art] as one of the transmission lines in a 
former and millimeter wave band or a microwave band — two conductors — 
the dielectric wire way which allots a dielectric strip and changes 
between plates is used. When it constitutes a circuit using such a 
dielectric wire way, track conversion with a dielectric wire way and the 
strip line may be needed with diversification of a circuit. ** Shingaku 
Giho MW 86-87 — parallel to "a NRD guide and the mode transducer in the 
higher-mode symmetry strip line, and its application 77 — a conductor — 
between plates — the inside of the dielectric strip of a NRD guide — a 
conductor — the converter of the structure which inserted the strip is 
shown. 

[0003] Moreover, for example in a millimeter wave radar etc., in order 
to carry out the variation rate of the primary radiator, it will be 
necessary to make the joint location of two transmission lines 
adjustable. Then, the strange coupler with a good port location using 
OdB coupler by association of dielectric wire ways etc. is indicated by 
** JP, 10-200331, A. 
[0004] 

[Problem(s) to be Solved by the Invention] ** According to the mode 
transducer by the NRD guide (nonradioactive dielectric wire way) and the 
symmetrical strip line which are shown, it can design so that the best 
transfer characteristic may be acquired, under the condition that the 
physical relationship of a NRD guide and the symmetrical strip line is 
immobilization. However, when it, for example, constitutes the coupler 
which made the port location adjustable as shown in the antenna 
equipment of **, the symmetry strip line will move to the shaft 
orientations of a NRD guide, and the transfer characteristic will change 
a lot with the migration. 

[0005] moreover, the coupler of ** — setting — the conductor of the 
upper and lower sides of the dielectric wire way by the side of a fixed 
part, and the dielectric wire way by the side of moving part — since 
the cutoff region of a dielectric wire way is constituted also in the 
part which is not participating in association in the comparison part of 
the end faces of a plate in order to prevent the leakage of the 
electromagnetic wave to the exterior — a conductor — the plate needed 
to be formed. 

[0006] for example, the conductor of the part shown by A by the side of 
moving part 33 besides C part which is the joint range when the 
dielectric strip 32 by the side of a fixed part 34 and the dielectric 
strip 31 by the side of moving part 33 are made to approach and it 
constitutes a coupler, as shown in drawing 10 — it is necessary to 



extend a plate and to prevent the leakage of the electromagnetic wave in 
this part 

[0007] Therefore, when it is going to enlarge the drive range, it is 
necessary to also extend the part for preventing the leakage of an 
electromagnetic wave in connection with it, the mass of moving part 
increases, and the power of a drive motor is more mostly needed. 
Moreover, when the movement magnitude of moving part is X [mm] Increased, 
it will be necessary to increase the part for preventing the leakage of 
an electromagnetic wave in connection with it, the amount of moving part 
will become [ only X [mm] ] large, and equipment size will become large 
by 2X[mm] as a whole by X of movement magnitude, and X of the increment 
in moving part. 

[0008] the purpose of this invention — two conductors — it is in 
offering the coupler which enabled it to obtain the higher amount of 
association in the coupler which makes the transmission line constituted 
between plates one transmission line. 

[0009] Other purposes of this invention are in the coupler which made 
the port location adjustable to offer the coupler which suppressed 
change of the transfer characteristic accompanying relative displacement 
between two transmission lines. 

[0010] this invention — being the further — others — the purpose is 
to offer the antenna equipment which used the above-mentioned coupler, a 
phase shifter, an antenna power fixture, and a radar installation. 
[0011] 

[Means for Solving the Problem] the coupler of this invention — 
abbreviation — two parallel conductors — with the 1st transmission 
line constituted between plates It has the 2nd transmission line 
containing the line conductor arranged in the parallel direction, the 
1st transmission line — receiving — an abbreviation perpendicular — 
and said conductor — a plate — receiving — abbreviation — The 2nd 
transmission line is combined with the predetermined location of the 1st 
transmission line, and the reflector made to reflect the electromagnetic 
wave which spreads the 1st transmission line from the joint location 
concerned to predetermined distance detached building ****** along the 
1st transmission line is prepared. 

[0012] It enables it to perform mode transformation of the 1st 
transmission line and the 2nd transmission line in the amount of 
association of 100% of abbreviation by defining that spacing so that the 
electromagnetic wave which spreads the 1st transmission line may be 
reflected in the above-mentioned reflector part and the joint relation 
(phase) of that electromagnetic wave and 2nd transmission line that were 



reflected may become the optimal by this configuration. 
[0013] A SASUPEN deadline is constituted from a part allotted between 
plates, moreover, the substrate with which the coupler of this invention 
formed the line conductor — abbreviation — two parallel conductors — 
abbreviation — two parallel conductors — the part which allotted the 
dielectric strip between plates — a dielectric wire way — constituting 
— said dielectric strip — the conductor of said dielectric wire way 
part, while preparing a gap parallel to a plate Said substrate is 
inserted in said gap part, and said substrate is formed in the sense 
from which said line conductor serves as an abbreviation perpendicular 
to said dielectric strip free [ migration ] along with the longitudinal 
direction of said dielectric strip. 

[0014] thus, the conductor for constituting the cutoff region of a 
dielectric wire way by making into a SASUPEN deadline the track combined 
with a dielectric wire way — the need of preparing the extension of a 
plate is abolished and small and lightweight-ization of moving part are 
attained. 

[0015] Moreover, the coupler of this invention prepares the reflector in 
which said substrate is made to reflect the electromagnetic wave which 
spreads this dielectric wire way from said line conductor to 
predetermined distance detached building ****** along said dielectric 
wire way. Even when a dielectric wire way and a SASUPEN deadline are 
displaced relatively, the physical relationship of the above-mentioned 
reflector and the line conductor of a SASUPEN deadline is set constant, 
and it enables it to always combine a dielectric wire way and a SASUPEN 
deadline under the fixed transfer characteristic by this. 
[0016] moreover, the coupler of this invention — the conductor of said 
lst~2nd transmission line — the slot for chokes is formed in the 
opposed face of the end faces of a plate, two conductors parallel by 
this — the inside of a plate is made to act as what continued 
equivalent 

[0017] The antenna equipment of this invention forms and constitutes the 
patch antenna combined with the 2nd transmission line in the coupler by 
the 1st and the 2nd transmission line which can be displaced relatively. 
Moreover, the primary radiator combined with the 3rd transmission line 
combined with the 2nd transmission line and this 3rd transmission line 
is formed and constituted in the coupler by the 1st and the 2nd 
transmission line which can be displaced relatively. 
[0018] The tilt of the orientation of a beam is made possible by 
relative displacement of as opposed to the dielectric lens of the 2nd 
transmission line by this structure. 




[0019] A SASUPEN deadline is constituted from a part allotted between 
plates, the substrate with which the phase shifter of this invention 
formed the line conductor — abbreviation — two parallel conductors — 
abbreviation — two parallel conductors — the part which allotted two 
dielectric strips between plates — two dielectric wire ways — 
constituting — said two dielectric strips — the conductor of said 
dielectric wire way part, while preparing a gap parallel to a plate To 
the sense from which said line conductor serves as an abbreviation 
perpendicular to said two dielectric strips Said substrate is inserted 
in said gap part, said substrate is formed along the direction where 
said dielectric strip is prolonged, enabling free migration, and the 
reflector made to reflect the electromagnetic wave which spreads this 
dielectric wire way from said line conductor to predetermined distance 
detached building ****** along said dielectric wire way is prepared. 
[0020] According to this structure, when a SASUPEN deadline is made 
displaced relatively along two dielectric wire ways, the electric merit 
between two dielectric wire ways through a SASUPEN deadline is changed, 
and the phase of an electromagnetic wave in the meantime is changed. 
[0021] A SASUPEN deadline is constituted from a part allotted between 
plates, the substrate with which the antenna power fixture of this 
invention formed the line conductor — abbreviation — two parallel 
conductors — A dielectric wire way is constituted from a part which 
allotted the dielectric strip between plates, abbreviation — two 
parallel conductors — The gap whose insertion of said substrate is 
enabled at the sense from which said line conductor serves as an 
abbreviation perpendicular to said dielectric strip is established in 
said dielectric strip. Said dielectric wire way is made into the 
sending-signal transmission line to an antenna, said SASUPEN deadline is 
made into the transmission line for measuring instrument connection, and 
the reflector made to reflect the electromagnetic wave which spreads 
this dielectric wire way from said line conductor to predetermined 
distance detached building ****** along said dielectric wire way is 
prepared. Thereby, the sending signal from a sending circuit to an 
antenna is made to draw to a measuring instrument in the high amount of 
association. 

[0022] The radar installation of this invention constitutes a radar 
installation using the antenna equipment in which the tilt of said beam 
is possible. Thereby, a deviation and scanning of a radar beam are 
enabled. 
[0023] 

[Embodiment of the Invention] The configuration of the coupler 



concerning the 1st operation gestalt is explained with reference to 
drawing 1 . drawing 1 — setting — (A) — a upside dielectric strip and 
a upside conductor — the sectional view in a perpendicular field and (C 
of the top view in the condition of having removed the plate, and (B)) 
are the sectional views in a perpendicular field to a line conductor 24 
to a dielectric strip, drawing — setting — 11 — a lower conductor — 
it is a plate and the lower dielectric strip 13 is inserted in the slot 
of the predetermined depth. The terminator 15 is arranged in the edge of 
this dielectric strip 13. a upside conductor — the slot is formed in a 
predetermined location and the upside dielectric strip 14 is inserted 
also in the plate 12. and a conductor — the upper part of a plate 11 — 
a conductor — the dielectric strips 13 and 14 counter and he is trying 
to generate a predetermined gap in the meantime, where a plate 12 is 
piled up the conductor of these dielectric strips 13 and 14 and the 
upper and lower sides — plates 11 and 12 constitute the NRD guide as 
the 1st transmission line. 

[0024] on the other hand — 21 and 22 — mutual — an parallel conductor 
— it is a plate and the substrate 23 is put between the abbreviation 
mid-position. The line conductor 24 and the reflector 25 are formed in 
the top face of this substrate 23. the line conductor 24 and the 
conductor of the upper and lower sides on a substrate 23 — plates 21 
and 22 constitute the SASUPEN deadline as the 2nd transmission line. 
[0025] a conductor — plates 21 and 22 and a conductor — each end faces 
of plates 11 and 12 keep contact or minute distance, and they are making 
it counter At this time, the line conductor 24 on a substrate 23 is 
perpendicular to the dielectric strips 13 and 14, and the substrate 23 
is made to be inserted among the dielectric strips 13 and 14. Moreover, 
the physical relationship of a reflector 25 and a line conductor 24 is 
beforehand defined so that it may be arranged in the location where the 
reflector 25 separated only the predetermined distance L from the line 
conductor 24 along with the longitudinal direction of the dielectric 
strips 13 and 14 in the condition. 

[0026] the electromagnetic wave in the LSM01 mode which carried out 
incidence from port #1 by such configuration — a conductor — plates 11 
and 12 — abbreviation — since an electric-field component exists in 
the parallel sense, abbreviation total reflection is carried out in 
reflector 25 part prolonged in the sense. Resistor termination of some 
transmitted waves is carried out by the terminator 15. Field association 
is carried out with a line conductor 24, mode transformation is 
performed from a NRD guide to the mode of a SASUPEN deadline, and the 
electromagnetic wave in the LSM01 above-mentioned mode is outputted from 




port #2. The electromagnetic wave by which incidence is carried out from 
a port 1 by making distance L of the line conductor 24 of a SASUPEN 
deadline and a reflector 25 into quarter-wave length on the wavelength 
on a NRD guide, and the electromagnetic wave (the phase was reversed and 
it was further late a gone part of quarter-wave length on the NRD guide 
with reflection) reflected with the reflector 25 are in phase, in order 
to combine with a line conductor 24, it is the most efficient and mode 
transformation is performed. 

[0027] On the contrary, if incidence of the electromagnetic wave is 
carried out in the mode of a SASUPEN deadline from port #2, it will be 
changed into the LSM01 mode on a NRD guide, and will be outputted from 
port #1. Also in this case, the reflected wave in a reflector 25 and the 
electromagnetic wave to port #1 direction are in phase, and are 
compounded, it is the most efficient and mode transformation is 
performed. 

[0028] in addition, the conductor of the upper and lower sides with the 
operation gestalt shown above — although the so-called NRD guide of 
groove DOTAIPU which established the slot of the predetermined depth in 
the plate and inserted the dielectric strip in the slot was constituted, 
it is shown in (A) of drawing 9 — as — a conductor — the invention in 
this application is applicable to the thing which does not establish a 
slot in a plate and which constituted the Normal type NRD guide 
similarly, moreover, it is shown in (B) of drawing 9 — as — an up-and- 
down conductor — the slots (groove) 16 and 17 which counter plates 11 
and 12, respectively are formed, and it can apply also like what 
constituted the groove guide into the part. 

[0029] Next, the configuration of the antenna equipment concerning the 
2nd operation gestalt is explained with reference to drawing 2 . drawing 
2 — setting — (A) — a upside dielectric strip and a upside conductor 

— the sectional view in a perpendicular field and (C of the top view in 
the condition of having removed the plate, and (B)) are the sectional 
views in a perpendicular field to a line conductor 24 to a dielectric 
strip, drawing — setting — 11 — a lower conductor — a plate and 12 - 

- a upside conductor — it is a plate and the dielectric strips 13 and 
14 are inserted in the slot of the predetermined depth, respectively. 
The terminator 15 is arranged in the edge of these dielectric strips 13 
and 14. the case of the 1st operation gestalt — differing — this 
example — a conductor — the upper part of a plate 11 — a conductor — 
he is in the condition which piled up the plate 12, and is trying to 
generate a bigger predetermined gap than the thickness of the substrate 
23 later mentioned among the dielectric strips 13 and 14 which counter 




the conductor of these dielectric strips 13 and 14 and the upper and 
lower sides — plates 11 and 12 constitute the NRD guide. 
[0030] on the other hand — 21 and 22 — mutual — an parallel conductor 
— it is a plate and the substrate 23 is put between the abbreviation 
mid-position. The line conductor 24 and the reflector 25 are formed in 
the top face of this substrate 23. the line conductor 24 and the 
conductor of the upper and lower sides on a substrate 23 — plates 21 
and 22 constitute the SASUPEN deadline. Furthermore, the patch antenna 
26 to which electric power is supplied by the line conductor 24 is 
formed in the top face of a substrate 23. a upside conductor — having 
prepared opening which becomes the aperture of this patch antenna 26 in 
the plate 22, the dielectric lens 27 is arranged in the location where 
the patch antenna 26 serves as an abbreviation focal plane. 
[0031] a conductor — plates 21 and 22 and a conductor — he is trying 
to be inserted, although each end faces of plates 11 and 12 are set and 
they make minute distance counter, without a substrate 23 touching both 
among the dielectric strips 13 and 14 so that the line conductor 24 on a 
substrate 23 may serve as relation perpendicular to the dielectric 
strips 13 and 14 at this time Moreover, the physical relationship of a 
reflector 25 and a line conductor 24 is beforehand defined so that it 
may be arranged in the location where the reflector 25 separated only 
predetermined distance from the line conductor 24 along with the 
longitudinal direction of the dielectric strips 13 and 14 in the 
condition. 

[0032] The above-mentioned NRD guide side is a fixed part 34, and a 
SASUPEN deadline and patch antenna side is moving part 33. this moving 
part 33 — the conductor by the side of a NRD guide — plates 11 and 12 
and the conductor by the side of a SASUPEN deadline — the variation 
rate of the patch antenna 26 is carried out in the focal plane of a 
dielectric lens 27 by making it move in the direction of an arrow head 
in drawing, maintaining end faces with plates 21 and 22 at a fixed gap. 
Although the joint location of the SASUPEN deadline to a NRD guide 
changes at this time, since spacing of a reflector 25 and a line 
conductor 24 is fixed, mode transformation is always performed in the 
amount of association of 100% of abbreviation. 
[0033] moreover, the conductor by the side of a NRD guide — the 
conductor of the SASUPEN deadline which counters the end face of plates 
11 and 12 — Slot g is formed in the end face of plates 21 and 22, 
respectively, this slot g — a conductor — the direction which met 
plates 21 and 22 — extending — **** — and a conductor — the 
conductor from the edge of an inside where plates 21 and 22 counter — 




the end face of plates 21 and 22 — passing — the distance to the edge 
inside Slot g (dead-end part) — the above — a conductor — he is 
trying for the amount of [ of the inside with plates 21 and 22 which 
counters mutually ] edge to become a short circuit side equivalent 
thereby — the conductor of a NRD guide — the end face of plates 11 and 
12, and the conductor of a SASUPEN deadline — although a gap is between 
the end faces of plates 21 and 22 — those conductors — it becomes 
equivalent to the inside which a plate counters continuing, and loss 
hardly arises in the gap part. Moreover, since there is almost no 
reflection in a gap part, the spurious mode accompanying reflection does 
not occur. 

[0034] in addition, the conductor which counters mutually — the 
distance from the edge of the inside of a plate to the inside edge of a 
slot The plane wave which spreads the comparison part of the end faces 
of a plate is considered, it was shown in Japanese Patent Application No. 
No. 373808 [ ten to ] — as — a conductor — the distance of the sense 
set to have a wave number vector component equal to the phase constant 
of the carrier wave which spreads a NRD guide in the transmission 
direction of the carrier wave which spreads a NRD guide, then a 
conductor — the problem by the reflection in the comparison section of 
plates is solved most efficiently. 

[0035] a upside dielectric strip and a NRD guide, and the conductor of 
each upper part in a SASUPEN deadline part — it is a top view in the 
condition of having removed the plate. [ in / drawing 3 is drawing 
showing the configuration of the antenna equipment concerning the 3rd 
operation gestalt, and / a NRD guide part ] Unlike the example shown in 
drawing 2 , two line conductors 24a and 24b are formed in a substrate 23 
here, and the one side or both are used as a resonator by the SASUPEN 
deadline. The rectangular patch antenna 26 is formed in the edge of line 
conductor 24b. In addition to the effectiveness in the 2nd operation 
gestalt, according to this structure, the predetermined frequency band 
which becomes settled in the resonance frequency of the above-mentioned 
resonator is passed, and the effectiveness of attenuating an unnecessary 
frequency band is done so. 

[0036] Next, the configuration of the antenna equipment concerning the 
4th operation gestalt is explained with reference to drawing 4 . drawing 
4 — setting — (A) — a upside dielectric strip and a upside conductor 
— the sectional view in a perpendicular field and (C of the top view in 
the condition of having removed the plate, and (B)) are the sectional 
views in a perpendicular field to a line conductor 24 to a dielectric 
strip, drawing — setting — 11 — a lower conductor — a plate and 12 - 




- a upside conductor — it is a plate and the dielectric strips 13 and 
14 are inserted in the slot of the predetermined depth, respectively. 
The terminator 15 is arranged in the edge of these dielectric strips 13 
and 14. the conductor of these dielectric strips 13 and 14 and the upper 
and lower sides — plates 11 and 12 constitute the NRD guide. 

[0037] on the other hand — a conductor — the substrate 23 which formed 
the line conductor 24 and the reflector 25 in the abbreviation mid- 
position of plates 21 and 22 on the top face — putting — the line 
conductor 24 and the conductor of the upper and lower sides on a 
substrate 23 — plates 21 and 22 constitute the SASUPEN deadline, 
moreover, a conductor — the dielectric strips 28 and 29 are formed 
among plates 21 and 22, and between both dielectrics strips, as the 
above-mentioned substrate 23 is arranged, the NRD guide is constituted, 
furthermore, a conductor — the primary radiator 30 which consists of a 
dielectric resonator is formed near the edge of the dielectric strips 28 
and 29 among plates 21 and 22. 

[0038] According to this structure, the SASUPEN deadline by the line 
conductor 24 carries out field association at the NRD guide by the side 
of a fixed part 34, and the NRD guide by the side of moving part, 
respectively, and the NRD guide and primary radiator 30 by the side of 
moving part join together. 

[0039] since [ thus, ] it was made to make it combine with the NRD guide 
by the side of a fixed part through a SASUPEN deadline even when a NRD 
guide was constituted in a moving-part side — the conductor for leakage' 
prevention of an electromagnetic wave like before — it is not necessary 
to prepare the extension of a plate Therefore, moving part can be 
lightweight[ small and ]-ized. 

[0040] Next, the configuration of the phase shifter concerning the 5th 
operation gestalt is explained with reference to drawing 5 . (A) of 
drawing 5 — the conductor of an up dielectric strip and the upper part 

— the top view in the condition of having removed the plate, and (B) 
are the sectional views in a field perpendicular to two dielectric 
strips, here — 13a and 13b — a lower conductor — the dielectric strip 
arranged along the slot of a plate 11, and 14a and 14b — a upside 
conductor — it is the dielectric strip arranged along the slot of a 
plate 12, and Terminators 15a and 15b are arranged in the edge of the 
dielectric strips 13a and 13b, respectively. Moreover, the substrate 23 
which can move to the longitudinal direction of a dielectric strip 
freely between up-and-down dielectric strips is arranged. Reflectors 25a 
and 25b are formed in the location which only predetermined distance 
separated from the line conductor 24 perpendicular to each dielectric 




strip, and this line conductor 24 along with the longitudinal direction 
of a dielectric strip in this substrate 23. 

[0041] Since it is such structure, the electromagnetic wave in the LSM01 
mode which carried out incidence from port #1 is changed into the mode 
of the SASUPEN deadline by the line conductor 24, is again changed into 
the LSM01 mode of the NRD guide by the dielectric strips 13b and 14b, 
and is outputted from port #2. And according to the location which met 
the dielectric strip of a substrate 23, the transmission-line length 
between port #l-port #2 changes. For this reason, the phase of a carrier 
wave can be shifted to arbitration with the location of a substrate 23. 
[0042] Next, the configuration of the phase shifter concerning the 6th 
operation gestalt is explained with reference to drawing 6 . (A) of 
drawing 6 — the conductor of an up dielectric strip and the upper part 
— the top view in the condition of having removed the plate, and (B) 
are the sectional views in a field perpendicular to two dielectric 
strips, the conductor of the upper and lower sides by the side of the 
moving part where 11' and 12' face across near the edge of a substrate 
23 up and down here — a plate — it is — a conductor — it has 
dissociated from plates 11 and 12. a substrate 23 — this conductor — 
it displaces in the direction of an arrow head with plate 11* and 12'. a 
conductor — plate 11', 12', and a conductor — the same slot for chokes 
as what was shown in (B) of drawing 2 is formed in the opposed face of 
end faces with plates 11 and 12. Other configurat ions are the same as 
that of what was shown in drawing 5 . 

[0043] the conductor which exposes a substrate 23 outside since it is 
such structure — a variation rate can be easily carried out with the 
variation rate of plate 11* and 12'. and the above-mentioned choke 
structure — the conductor by the side of moving part — the conductor 
by the side of plate 11', 12', and a fixed part — loss and reflection 
in a gap part with plates 11 and 12 hardly arise in addition, the slot 
for the above-mentioned chokes — a conductor — you may prepare in 
plate 11 and 12 side. 

[0044] Thus, according to the location which met the dielectric strip of 
a substrate 23, the transmission-line length between port #l-port #2 can 
be changed, and the phase of a carrier wave can be shifted to 
arbitration. 

[0045] drawing showing the configuration of the phase shifter which 
drawing 7 requires for the 7th operation gestalt — it is — (A) — a 
upside dielectric strip and a upside conductor — the top view in the 
condition of having removed the plate, and (B) are the sectional views 
in a field perpendicular to a dielectric strip, here — 13a and 13b — a 



• 

lower conductor — the dielectric strip arranged along the slot of a 
plate 11, and 14a and 14b — a upside conductor — it is the dielectric 
strip arranged along the slot of a plate 12. These dielectric strips are 
prepared along with the radii of one circle. Moreover, the substrate 23 
which makes the core of the above-mentioned circle the center of 
rotation between up-and-down dielectric strips is arranged free 
[ rotation ]. Reflectors 25a and 25b are formed in the location which 
only predetermined distance separated from the line conductor 24 
perpendicular to each dielectric strip, and this line conductor 24 in 
this substrate 23 along the direction where a dielectric strip is 
prolonged. 

[0046] Since it is such structure, the electromagnetic wave in the LSM01 
mode which carried out incidence from port #1 is changed into the mode 
of the SASUPEN deadline by the line conductor 24, is again changed into 
the LSM01 mode of the NRD guide by the dielectric strips 13b and 14b, 
and is outputted from port #2. And according to the rotation location of 
a substrate 23, the transmission-line length between port #l-port #2 
changes. For this reason, the phase of a carrier wave can be shifted to 
arbitration with the rotation location of a substrate. 
[0047] Next, the configuration of the antenna power fixture concerning 
the 8th operation gestalt is explained with reference to drawing 8 . (A) 
of drawing 8 , and (B) — each — a upside dielectric strip and a upside 
conductor — it is a top view in the condition of having removed the 
plate, and (A) shows the condition at the time of un-measuring, and (B) 
shows the condition at the time of measurement, respectively, here — a 
sending-signal transmission line — a lower conductor — the conductor 
of the upper part which does not arrange and illustrate the dielectric 
strip 13 to a plate 11 — the dielectric strip which counters the 
dielectric strip 13 is arranged to a plate, and it grows into it. on the 
other hand — a fixture — a lower conductor — a plate 21 and the 
conductor of the upper part which is not illustrated — the line 
conductor 24 which has arranged the substrate 23 between plates and was 
formed in the substrate 23, and an up-and-down conductor — the plate 
constitutes the SASUPEN deadline. 

[0048] During measurement, as shown in (B), a fixture is inserted to a 
sending-signal transmission line. The sectional view in this condition 
becomes being the same as that of what was exactly shown in (B) of 
drawing 1 . Therefore, the sending signal which spreads a NRD guide is 
changed into the mode of a SASUPEN deadline with the conversion 
efficiency of 100% of abbreviation, and is led to a measuring instrument. 
[0049] Next, the configuration of a millimeter wave radar installation 





is explained with reference to drawing 10 . drawing 10 — a upside 
dielectric strip and a upside conductor — it is a top view in the 
condition of having removed the plate. 53 is a circulator here, the 
input signal from port #1 is outputted to port #2, and the input signal 
from port #2 is outputted to port #3. The NRD guide by the dielectric 
strip 41 is connected to port #1, and the NRD guide by the dielectric 
strip 42 is connected to port #3. The oscillator 55 and the mixer 54 are 
connected to each NRD guide by the dielectric strips 41 and 42. 
Furthermore, among the NRD guides 41 and 42, it combined with each NRD 
guide and the dielectric strip 43 which constitutes a directional 
coupler, respectively is arranged. The terminator 45 is formed in the 
both ends of this dielectric strip 43. The NRD guide by the dielectric 
strip 13 is connected to port #2 of a circulator 53, and the terminator 
15 is arranged at the tip. 

[0050] 21 — the conductor of the lower part by the side of moving part 
33 — a plate — it is — a upside conductor — the substrate 23 is 
arranged between plates. The line conductor 24, the reflector 25, and 
the patch antenna 26 are formed in a substrate 23. The structure of this 
part is the same as that of the antenna equipment shown in drawing 2 . 
[0051] such a configuration — a conductor — by migration of the 
longitudinal direction in drawing of the moving part which formed the 
plate 21, the patch antenna 26 as a primary radiator will displace, and 
the beam which becomes settled in physical relationship with the 
dielectric lens outside drawing will deviate. 
[0052] 

[Effect of the Invention] According to this invention, mode 
transformation of the 1st transmission line and the 2nd transmission 
line can be performed now in the amount of association of 100% of 
abbreviation by defining that spacing so that the electromagnetic wave 
which spreads the 1st transmission line may be reflected in a reflector 
part and the joint relation (phase) of that electromagnetic wave and 2nd 
transmission line that were reflected may become the optimal. 
[0053] moreover, the conductor for constituting the cutoff region of a 
dielectric wire way in a moving-part side, when the relative 
displacement of a moving-part side is made possible to a fixed part side 
according to this invention — since it is not necessary to prepare the 
extension of a plate, small [ its ] and lightweight-ization can be 
attained, the variation rate of the moving part can be carried out using 
a small motor, and small and lightweight-ization of the whole equipment 
become easy. 

[0054] Moreover, since according to this invention the physical 



relationship of the above-mentioned reflector and the line conductor of 
a SASUPEN deadline is fixed even when a SASUPEN deadline, a dielectric 
wire way, or a groove guide is displaced relatively, a SASUPEN deadline, 
a dielectric wire way, or a groove guide can. always be combined under 
the fixed transfer characteristic. 

[0055] moreover — according to this invention — the conductor of a 
dielectric wire way, or a groove guide and a SASUPEN deadline — 
reflection can be prevented from almost being generated in the gap part 
of the opposed face of the end faces of a plate, and generating in the 
spurious mode accompanying the reflection in a gap part can also be 
controlled. 

[0056] Moreover, according to this invention, relative displacement to 
the dielectric lens of the 2nd transmission line enables it to carry out 
the tilt of the orientation of a beam. Moreover, according to this 
invention, where an insertion loss is suppressed extremely, the phase of 
the electromagnetic wave between two transmission lines can be changed. 
[0057] Moreover, according to this invention, the sending signal from a 
sending circuit to an antenna can be introduced to a measuring 
instrument in the high amount of association, and measurement can do it 
easily in a high precision. 

[0058] Moreover, according to this invention, a deviation and scanning 
of a radar beam are performed and the direction of arbitration can be 
detected now at a high speed. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the configuration of the coupler concerning 
the 1st operation gestalt 



[Drawing 2] Drawing showing the configuration of the antenna equipment 
concerning the 2nd operation gestalt 

[Drawing 3] Drawing showing the configuration of the antenna equipment 
concerning the 3rd operation gestalt 

[Drawing 4] Drawing showing the configuration of the antenna equipment 
concerning the 4th operation gestalt 

[Drawing 5] Drawing showing the configuration of the phase shifter 
concerning the 5th operation gestalt 

[Drawing 6] Drawing showing the configuration of the phase shifter 
concerning the 6th operation gestalt 

[Drawing 7] Drawing showing the configuration of the phase shifter 
concerning the 7th operation gestalt 

[Drawing 8] Drawing showing the configuration of the antenna power 
fixture concerning the 8th operation gestalt 

[Drawing 9] Drawing showing the example which transposed the 1st 
transmission line to other transmission lines 

[Drawing 10] Drawing showing the configuration of a millimeter wave 
radar module 

[Drawing 11] Drawing showing the configuration of the conventional 
coupler 

[Description of Notations] 

11, 12, 21, and 22- a conductor — a plate 

13, 14-dielectric strip 

15-terminator 

16, 17-slots 

23- substrate 

24- line conductor 

25- ref lector 

26- patch antenna 

27- dielectric lens 

28, 29-dielectric strip 

30-primary radiator 

31, 32, 41 - 43-dielectric strip 

33- moving part 

34- fixed part 
45-terminator 
53-circulator 
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